Chromium-containing silicalite-1, designed was 
INTRODUCTION
Silicalite, synthesized first by Union Carbide group [1] , is an aluminium-free zeolites, belonging to the structure type MFI (Mobile Five) in the IUPAC nomenclature. It shows a three dimensional pore system consisting of two intersecting sets of tubular channels: a linear one parallel to the [010] direction having openings of 5.4 x 5.6 Å, and sinusoidal one parallel to the [100] direction with openings of 5.1 x 5.5 Å. Ten-membered rings of SiO 4 tetrahedra defined both channels [2] [3] . From the crystallographic point of view all synthetic MFI zeolites show a polymorphic orthorhombic to monoclinic phase transition. The transition temperature and mechanism are closely related to the composition and defect density of the tetrahedral framework, besides of course the nature and amount of the molecules absorbed in the zeolitic channels. At room temperature the assynthesized samples of hydrogen free ZSM-5 and TS-1 (MFI-type titanosilicate) are orthorhombic and Pnma space group, whereas hydrogen-containing ZSM-5 and TS-1 with very low titanium are monoclinic and P2 1 /n space group [4] [5] [6] [7] .
The isomorphous substitution of Al(III) and/or Si(IV) by other di-tri-, tetra-penta-, and hexavalen metal ions is generally considered as a tool for modifying the acidic and catalytic properties of zeolites. Some authors have claimed the possibility of incorporating a large number of elements in framework positions, but only a few (V, Cu, Cr, Fe, B, and Ti) have been proved, leading to the information of microporous materials with catalytic properties different from those of the parent aluminosilicates. Among the large number of synthetic zeolite structures, MFI proves to be the most versatile towards isomorphous substitution: literally some papers have been published on the synthesis, physico-chemical characterization and catalytic properties of V- [8] [9] , Cu- [10] [11] , Cr- [12] , Fe- [13] , B- [14] [15] , and Ti-MFI [6, 9, 14, 16] . In these cases, the incorporation of the heteroatom has been unambiguously assessed by structural and spectroscopic evidence. The unit cell parameters and volume have a linear dependence on the degree of substitution.
The objectives of the present work are to study the synthesis of Cr-containing MFI-type structure (CrS-1), investigate the effect of crystallization temperatures and times toward character of CrS-1 obtained. CrS-1 has shown a remarkably high efficiency and molecular selectivity in oxidation reactions under mild conditions, such as the oxidative of olefinic double bonds, for example methyl acrylate and methyl methacrylate afforded methyl glyoxylate and methyl pyruvate respectively, the oxidation of aromatic side chains with tertbutylhydroperoxide (THBP) or O 2 as oxidant to give the corresponding ketones in high selectivities [2] .
EXPERIMENTAL SECTION

Material
The chromium-containing molecular sieves with MFI structure, designed CrS-1, were synthesized hydrothermally using tetraethylorthosilicate (TEOS, Merck, 98%) as the Si source, while potassium dichromate (K 2 Cr 2 O 7 , Merck) was the main chromium source. Tetrapropylammonium bromide (TPABr, Aldrich), NaOH (Merck) and H 2 O were used as a template, the mineralizer (mobilizing) and a solvent respectively.
Procedure
Preparation of CrS-1
In a typical preparation, 0. 
Characterization
All products have been characterized using conventional techniques. X-ray diffraction patterns were obtained using a powder diffractometer (Shimadzu XRD-6000) operating in the reflection mode with Cu-K radiation. The diagrams were recorded from 2 = 5 o to 35 o in 0.03 steps. The Xray diffraction patterns were analyzed to determine the hkl plans by using Samson [17] and U-fit programs [18] . The unit cell dimensions were refined by a least-squares method. FTIR spectra were obtained using a Shimadzu 8201PC spectrometer with KBr wafers. Spectra were recorded from 400 to 4000 cm -1 . 
RESULT AND DISCUSSION
Synthesis
Powder XRD Patterns
The X-ray powder diffraction patterns of pure CrS-1 phases obtained at different temperature are depicted in Fig 1. The high intensity of the peaks and the absence of any baseline drift indicated that the samples were highly crystalline without any impurities phase, i.e. CrO 3 or Cr 2 O 3 . Table  2 , while the annex 1 shows an example refines lattice parameters and determine hkl plans. The cell dimensions on Table 2 were obtained from crystallographic analysis by using Samson and U-fit programs. Table 2 shows that the XRD patterns of all CrS-1 recovered at crystallization temperatures from 150 to 190 o C reveal in orthorhombic crystal system with P Bravais lattice, which the indexing is performed in Table 3 . Generally, crystal system of MFI-type zeolite can be met in orthorhombic with Pnma space group or monoclinic with P2 1 /n space group [5] , therefore, all CrS-1 at crystallization
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temperatures from 150 to 190 o C crystallized in the Pnma-orthorhombic structure.
The X-ray powder diffraction patterns of the Cr-containing molecular sieves with MFI structure crystallized at different times are shown in Fig 2. For the (f) white solid sample, the XRD pattern exhibits an extra-peak around 2 = 21.67 o , characteristic of crystalline -SiO 2 [19] . The (g) to (i) white solid samples have a high crystallinity and purity. The intensity of XRD peaks of the samples increase with increasing crystallization times. All CrS-1 recovered at different crystallization times, have an orthorhombic structure and Pnma space group (Table 4) , while the indexing of hkl plans is performed properly complete in Table 5 . The cell parameters on Table 4 were calculated by Samson program and refined by U-fit program. 
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Tabel 5 2, the relative intensity and hkl of CrS-1 calcined samples recovered at different crystallization time 2 and relative intensity of Intensity (a.u) The results of the analysis show that all CrS-1 recovered at different crystallization times from 1 to 8 days crystallized in the orthorhombic structure and P Bravais lattice, therefore all CrS-1 have an orthorhombic structure and Pnma space group.
FTIR Spectra
FTIR spectra of the Cr-containing molecular sieves with MFI structure obtained at different temperature and time of crystallization are depicted in Fig 3 and 4 respectively. Pure silicalite-1 has FTIR bands at 1230, 1100, 800, 550 and 450 cm -1 , which assigned to different vibrations of tetrahedral and framework atoms of MFI zeolite [20] . The band at 550 cm -1 confirms the presence of double five rings and is generally regarded as a characteristic probe for the existence of the MFI structure, while at 450, 800, 1100 and 1230 cm -1 are mainly assigned to the asymmetric bend stretch, the symmetric stretch, the symmetric stretch and the symmetric bend stretch respectively [21] . On the contrary, two peaks are present at 585 and 630 cm -1 which are assigned to vibration of the Cr=O and Cr-O bonds [22] . Fig 3 and 4 show that the broadening ratios of the band at 800 cm -1 to that at 450 cm -1 (I 800 /I 450 ) decrease with increasing crystallization temperatures or crystallization times. These cases prove that the crystallinity of CrS-1 increase with increasing crystallization temperatures or crystallization times.
Model of the Chromium Incorporation on the Framework Silicalites-1
From Pauling's theory of the chemical bond [23], framework substitution, in which the metals are coordinated tetrahedrally by four oxygen ions, should be possible if the ratio of the radii of the cation and the oxygen atom is between 0.225 and 0.414. In contrary, Arends et al. [2] reported that ) is slightly higher than 0.414. The oxidation state of the metal ion and hence, the structure may be substantially different in the calcined material from that in the as-synthesized redox molecular sieves. The valence state of the metal cations is that of original material incorporated in the synthesic gel, e.g. V(IV), Cr(III), Mn(II) and Co(II), when calcined, the valence state in the final material can change to: V(V), Cr(VI), Mn(III) and Co(III). Chromium-substituted molecular sieves generally contain chromium(III) in the as-synthesized material, but this is converted to chromium(VI) upon calcination. Since chromium(VI) always contains two extra framework Cr=O bonds it can only be
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the framework of MFI-anchored to the surface and cannot be isomorphously substituted. Model of the Cr incorporation on the framework of MFI-type structure silicalites-1 can be predicted as in Fig 5. 
CONCLUSION
In this paper, we have shown that it is possible to synthesis chromium-containing silicates MFI-type structure using K 2 Cr 2 O 7 as the chromium source, TEOS as the silicon source, TPABr as template, NaOH as the mineralizer and H 2 
